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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ferrite magnet having high residual magnetic 
flux density and high maximum energy product, and magnetic recording medium 
having high residual magnetic flux density, by increasing saturation magnetization of 
M type ferrite. 



SOLUTION: A magnetic powder has the main phase of hexagonal system 
magnetoplumbite ferrite which is expressed by the formula; Al-xRx (Fel2-yMy)z019 (A 
is one or more kinds out of Sr, Ba, Ca and Pb. R is one or more kinds out of rare earth 
elements (Y is included) and Bi (La is inevitable), M is one or more kinds out of Zn and 
Cd, and X, y and z are molar ratio and 0.04<x<0.45, 0.04<y<0.45 and 0.07<z<1.2). By 
sintering the magnetic powder, a sintered magnet is obtained, and magnetic recording 
medium containing the magnetic powder is obtained. 
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(54) Bgffl®*!*] «EE»*. mme, y KaK:fea;t«aai2e««: 

(57) [^1 

^ Ai-x Rx (F e 12-yMy ) , 

Ol9 

(A»i, Sr. Ba. Ca. Fh<DlWik±.. Rtis # 
±«7cm (YSr^tf) *J itJ^B i <D 1 fflJ^Jl± (L a 
^ , M(iZn*Jj;T/Cd01ffla±v X. y. z fi^ 
/HtT'$3t)v 0. 04^x^0. 45. 0. 04^y^ 
0. 4 5. 0. 7^z^l. 2) T-^i^$tL5/N:^fB-v 



1 

^ Ai-^ (Fe,2-yMy ) ^ Oi9 

(±fa^CjolNT, AH, Sr. Ba, CaiJiU^Pb 

±3i7C^ (Y^-^tf) jsiaB i*>^iij;$n5'>/£< 

i: 1 ffi<^7cmT'fcoT L a Sr£>-f MJiZ n±J± 

0. 0 4^x^0. 4 5, 
0. 0 4^y ^0. 4 5, 
0. 7^z^l. 2 

[W*«2l 0. 8^x/y^l. 5 
t?$)-5f»*:« 1 co^5*&5t5„ 

Isf*«3] ffJlER(f'{w4oV>-CLaC0d5fe5S'J-g-;!)S4 

0 ®-^%etJi-efc5if 1 2 roa:5«&5fe„ 

[if*«4l B2 O3 ?rO. 5m»%OT^tl"ff5^« 

1 ~ 3 ^-f iv;5v^;s«&5|5„ 

5 1 ^?Pfll{li^S 7 2 emu/g Jit?fc 5 If 
1 ~ 4 rov ^•fn*M7)^:5t&5fe 

I 7 1 If *s 1 ~ 6 rov ■^-f^t^om^n-mim. 

1 0 1 tt*^ 1 ~ 6 ^-f ix;5^JK^«&^?r 

tlt*« 1 1 1 tS*3l 1 ~ 6 ^•f^^;i^m^^&*^ 

2] ^ Ai_x Rx (Fei2-yMy ) ^ 0,9 
(±IES;lCM''T, A(i, Sr, Ba, CaJSiU^Pb 

±!^* (Y^^tf) asX.-a-'Q ii)^P:>mi^in^'ptj:< 
1 1> 1 a<07E^T'fcoTL a ^-li^.-f MfiZ nfei 

X, yfcir/zli^/HtSr^^pL, 
0. 04^x^0. 4 5, 
0. 0 4^y^0. 4 5, 
0. 7^ z g 1 . 2 

[0 0 0 1 1 



(2) JttMjp9_ 1 15 7 15 
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[00021 

[ 0 0 0 3 J m^m^cD 5 ^jas/itroi: lxj*, a® 

10 (Br) i:H*iSJK;^j (HcJ) tUmfhtl 

[00041 B r «, m^<0!^&iiXm(Dmf^^t. 

B r=4;c I s Xj^l^^X^^ 

X-mib^fl^c M®<^Sr7ai7-r h-^Ba:7i7^h 
W4 7cl s{**?)4. 6 5kG-Cfc5. ^-ffitiHfPlStfi, 

20 «4. 4 6kGSSii5PS#T-fct), 4. 5kGm:<Oi«V^B 

[ 0 0 0 5 1 Hcjfi, 4 7Z l-HHy^T-V-yy^m 

i^tHWtO^^T-feO, Ha X f c»Cjt01|-^5. Ha 

(=2Ki / I s) {iM;^l4m®-cfe (5 , f ctt^aE 

nj-itmxh^, Ki »i^;^tt;eicT-fc<9, i s 

l-tfi^^^ (d c) t4, 

d c = 2 (k • Tc • Ki /a) / j 32 

30 a*±^-f;rvra^-C-$>S. :*c^/£HcjSr#-5/cfc 

[0 0 0 61 B-HtXv^y->;^*i^i:H|ai:ro^^T- 
fc-SHcBSrfflV^St, a^<0*:*:3i4=./W=^— a(BH)iiiait 
14, a-^{C|4HcB>B r/2C0i#fc:SSffl:B r^ / 
Atmhi^^o f£ti. B-Hft^i:4 7i I-Hfti^i: 
14, B=H+4 TT n;iJ;oTM#»-^»tC)tt.5. l,fz.i)i^ 
T, «V^(BH)niax <^#Sfcfe(a4, B r SrdlJ-LT't,i«fe 
5 t I^B#te:/>/i < t B r / 2 J^±<^HcB (HcJ) ^# 
40 5rt;4Siti>gT-j3S„ mi4, Br =4. 6kGO»^ 
14, HcJ>2. 3 kOeXij^^tili'^^mt^i^o rcofc 
J6, ^rry-r ha^roHcJI4, Mmma-m^2 kOe&, 
±, ;'c#/ii§!W/45*^*^S^-^-^Wffli^T'l4, if* 
L<(43 kOe&.±i!)i'£.^St^rLh. HcjSrS kOe 

&.±tir^Ztnim^^M,X»:>'otziK B r <4±aiL 

fc<tpi'4. 4 eitcmmmmxi^'otztziib. m)wax 

hMiz4. 5~4. 7MG0em^T-fcofc, 
[0 00 7] 

50 y:^7^h(Dm^mit^jsiitz:it{zxK).vt^<DMm 



(3) 
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[0 0 0 8] 

lHSS?r^j*:-t-5fci6ro#©] roJ:5itei6<Jtt. TIE 
(1) ~ (12) roVNfixA^cOt#A£{-J;"9a^$n5„ 
(1) 

Ai-x Rx (F e 12-vMv ) z O 



'19 



10 



(±IE^{C*3V>T. AJi, Sr. Ba. Cafcil/Pb 

dbSTE* (YSr^tf) *5j;t;5B i *^e)SS?$tt'£)ii^?'i< 
aroTc^TfeoT L a ?ri£i>-f-^;^f.. MfiZ n*J J; 
t/Cd;6»f5ig*^$tt5^^'i< it ia(Z)5c«-efci?, 

0. 04^x^0. 4 5, 
0. 04gy^0. 4 5, 
0. 7^zgl. 2 

(2) 

0. 8^x/y^l. 5 

-efoSilE (1) 

(3) Si}|ER4"Jc*JV>TL aOd&«)5fiJ-^;iS4 OJl^ 
%^it±Tfo5±|H (1) Sfcfi (2) «^:5!^*o 

(4) 32 O3 SrO. 5a*%;J;lT^tf±f2 (1) ~ 

(3) co^^-fi^/i^<?>^^*&7fc. 

( 5 ) mm.{Cb^ 7 2 emu/g • jil±T'fc SiflH ( 1 ) ~ 

(4) «^V^-ftV/6^(OGJ^*&5fe„ 30 

(6) ^ni £JlTT*fo5±f2 (l) ~ 

(5) <DV>-fix;ii»(0^5J^*o 

(7) ±12 (1) ~ (6) <o\^-fi\.l}^<rm^W^^m. 

(8) ^a^^tf/iU. 5kGliJl±-Cfc5±fS (7) 

( 9 ) ¥*&^b^b!K^;65 1 m in t;^TT'fe.5±f5 ( 7 ) * 

fcji (8) (Dimm^o 

(10) ±12 (1) ~ (6) <ov^-r^^i5»wa^^&*^ 

(1 1) ±15 (1) ~ (6) (D\^^Ttif)^m^m^ 

(1 2) 

A,_x Rx (Fei2-yMy ) a Oi9 
(±f55^;(Ct5^,^T. A(i, Sr. Ba. Ca*3j:0Pb 
;!i»?>iW^$n^'>7'^< lffi<©7C«T'fci9. RJi, 
±M7n^ (Y€r-^tf) jait/B i A^hmR^iv^dy-/j:< 



0. 0 4^x^0. 4 5. 
0. 04gyg0. 45. 
0. 7gz^ 1. 2 

[0009] 

IC. S r ^iV'T h-^B a ^ly-r h^(?5MS7cii7-1' 
S r ^B a «?<^7EmA?rL a ^OTL^RT-fi^-f-.So * 

[0 0 10] MS^iy-Y (Fe^"^) <0 

(i^'f f±. Ell 7\cm^n^x^\zbm 

<0;5^f:/^^^— ;>( (5AtB) S-4.oT*3t). 

^tv^ti^-f;^:/ (02-) ^^LTg^^tBSf^ffltc 

J; t)^-§•LT^^5, rw5*>4fi -t^-Y h«F e^^liT 

4iBfii!:i:/io-CV>-5. Lfc/iSoT. mtfZn2+->?>Cd 

;^:^h(Dfj:\,^ (*fc^i/^$V^) 'i':*-vS:4 f 1 i^'f ho 
F e 3-irg^T'#tL«. TlRj^cDlK^^-pi hiiS^S/> 

[0011] L*»L. Z n2+J?>C d2+^a.T'fiMS7ai 
h tfro F e 3*t:Smi--5 r i «T'# /^V ^ ■^■Ix.l^ Z 
nO-^CdOSr^T-^D-f-Sir. ii^. WM:7^y^ 

5o rixji. Zn2+(^-r:t>^ (0. 7 4 a) tSXlJ^ 
Cd2+(D'l':^>^ (0. 9 2 A) i-XF e^*(D^:t>'^ 
S (0. 7 9 A) {djffV^S^ Zn*3j;OfCd(iFe tffi 
^^Wj:5yt«)i:%x.PjtL?.„ Z n ■^C d Sr^A/fcWM 

Kv^^s. (Ki ) ioJ:xfm:^mim (Ha ) 

^SiSv^fc*. 2 kOeei±(DHcJS:#5r 
9. (BWmax <><g;</ioTLa5o 

[0 0 12] *^|^T-«. r<?5j;5'^c<ffii5:©a<'^^ffi« 

±l27C^RSr^3t*^JJDU *tvJc<t •? MS 0.7-1' S 
(C*3V NT Z n B^^C d BJfeSrHa. LT:^^<bl^±?: 
jS)?gU Sejfei 9 fci^V^B r t5j;Of(BH)max 4-^3KL 
tz, A^6<J»'Ji. *%§^iC*JVNT7E^At LTS rS/c 
(iBaS:±^i:-t-^j^^:5T'»i. t^*. m^mc^fss 
^X'h?)t^XhtlX\'^tz4. 5kGi^±OB r 

i:*5t?g:5, *y^. mm\cT-^t^xh^tmx.ibtix\,^ 

tz4. 8MG0eKA±<?5(BH)niax ^#5Ci;4ST-#. 4. 9 
MG0eUA±(O(BH)max r t tT't S, eS^E^S 

M<om%!mtt LTf±. 7 2 emu/g 4il±WgSfaJK{t:^# 

[0 0 13] *^s^(^®;E(i. fe5Scia*^^fi5(:# 



(4) 
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[0015] tZ ^X\ J. Phys. Chem. Solids Pergamon 
Press 1958. Vol. 4. pp. 217-222 ^Ct^l) fis B 

a F e i20i9icm-i>Wm7tmi^m-t?>i><DX'h^i)\ 

(7^^t;■^f-ov^T/5fe}^5>^^TV^?), Me^+fiz n^-^^fc 

5S; ( B a i-A L a A ) 
(A*fX-Y. X>Y) -C*t>$tt573:7-r h;6SfE« 

J;U«Cd2*t,#m'5*s. ^(7)73.7-1' ^tt4ffi-r;t>- 
Sfc 3 (Dmi&mXli. ma^itltMi^X 52. 1 emu/g \Z 

^ M (I) M (II) y 

(x = 0~0. 5. y = 0~l. 5, z=0~l. 5, 
y+z = 0~3, x + y+z^l, M (I) J±Ba. S 
r. ^dJS^JS^. M (II) llFe (II) . Mn, C 
Ni, Zn. Cu, Cd,Mg, Sn (II) » M 



JIM g 2*T-*) . L a JifiBiiScroMfS<^fc«)t07c*T'fo 
5o iCS«;ifBtfe05<k^Ji*^e^ro^5cD7:ji7^ h^S 
tomta/jiS*^ :S:gfeliaiMe2*=Zn2*i:Lfct 

{COV ^-C<0|^ < , M e 2*=M g 1 # fcSiJS^t 

[GO 1 6 J Indian Journal of Pure & Applied Physi 
cs Vol. 8, July 1970. pp. 412-415 (C 
it. 

fa 10 3*; La3*Me2-^Fe: 



(M< 



2+ 



= Z n 



2+ 



Cd2+, N i2\ Cu2\ Mg2*) 

ST't 5 Scgs unit (Me2+=Ni2+) (Ci-$ViV\ r 
^^^TV^2) (Ba^SrSr^*/j:v^) fci?)t%x.e>ix 
[0 0 17] !t#MBS6 2-2 5 23 2 5-§^^ («T^ 



20 



(III) f±Ti, Zr^) Xmi::>^ilX^Wmm&^^ 

zn-^cd^mn i^ftm^miissM. $ ht^s t-r , Z n 

[0 0 19] 

xmrn^zmm-r^o 

[0020] *^P^CDlK^*»lv 
^ Ai-x Rx (Fei2-yMy ) 2 Oi9 
X'^i:>^ti^^^^B'^y^'.hy'^>-y<'< hm7=^7-^ h 
roiffi^^-rSo ±|2^|C1*3V>T. A»i, Sr. Ba, 
Ca tiit/P b>6^e5i^^$n5ii^/j:< 1 1> 1 ffi^TE^T- 
fo-5„ AiLT(±. S r:feJ;UfB aW^^.C< it ia:d5 
»*L<. S r*Si|#(;:^f*LV\ 

[002 1] R(i. =f^±«7t;^ (Y^r^tf) isXXfB 1 

L a /iJie^s-f -^^ixSo R 'PiziSl, ^T L a ro,&«!)5fi]-& 
li, »*L<li4 01^^%UJl±, J:(9»*L<»i70 



(F e i2-x-yM^*x ) Oi9 

[0 0 18] #W¥2-2 58 634^<2J« (WT, 5: 
fili4) {CJi, 
M (III ) z F ei2-<y+2)Oi9 

h\zm-^mm&^m^im-t^ l a 

[0 0 2 2] M(iZn*5<tt/Cd*^lb)iJ?$tV^)'>7'j:< 
i: 1 1 S<07c^-C-i5So M't'fCiott 5 Z n i C d t <7?lt 

^(i«l$lcpi:S$n/.ev^;6s. cd(cii$tt^5S,5fcJ6, x 

40 [0023] ±iE^t^c:ioV^T x . y *J J;t>* z it^/uit^ 

0. 04^x^0. 45, 
0. 04^y^0. 45, 
0. 7gzg 1. 2 
t?fo-5c xi3J;t/y^co^^Tli. 
±. J;'?»*L<H0. HU±, 
15W±T'fo>9, ^fc, »*L<li0. 45*M, it) 
»*L<JiO. 4 21iiT, ^^t::»*L<«0. 4W 
T, a'b$f*L<liO. 35JilTr'fo-5o zfCOV^T 
H 50 li, »mL<li 



$f*L<{iO. 0 5W 



7 

0. Bgz^l. 1 
0. 92z^l. 05 

[0 0 2 4] ±|2^(c:*3V^T. x*S/h$i-#*5i:As;fyrB 
31 7 -Y h lC*l-t-57C^MO@^»^5'>/i <f£<0. ma 

^TtSISHT-fco-cb, (Ki ) ^M^tt 

a» (Ha ) (Di^itti^t < /ioT Oo 2 -iS/j-^-r 
f 5 7c^ A*5 J; 0:7c* R ^*tf ^ttlB-iSli ;?! 5 

-Fez O3 tS*fcli7C*M^-^tf^H^;^f4^/l'73i 

[0 0 2 5] ^fc, 

0. 8gx/ygl. 5. 20 
0. 9^x/y^l. 4 

■CfcSo x/y;iS/h$1-#*T't,;»ct-rt*T't>7c*Ri:7£ 
7E*R*S3ffi-C:^:xT-fo5*a-> SS6*){c:»±x/'y=l 

[0026] ^^a«i^5^*t>-rB^^i^5^(c*;v^T. Ai-x 

tt. Rd5-r--«^-C3jffi-Cfco-C. *^Ox = y. z = l(Dt 30 

X. y. zOffltcioT. ooye/uit (it^m^m^ 
it) lia^^/^o-C< 5, fcfcL. *?q*ffl»T'Jl. OtO 

[0 0 2 7] R*3<t05Mld*i|^gi5^J-{C^SSri:{i/i 
<. 'es|xtfTEM-EDSICj;>5)gt#/')fe|*3(D#?tit^ 

(I^^^Jt) ii^. RJ±0. 5~2aS. M 

liO. 3~3S^t?foS. 40 

[0028] ±t@(Dm»±. :^JtxilS^»:«-W£i:'(-J; 

[0029] :i^¥^mnm^m\at. bz 03 ^j^^sh 

fcSo B2 O3 ^5i^*:^(!^<7) 0 . 5M4 

%iiiTT-fc?)- tJiW^uv^ B2 03 

[0 0 3 0] ^^SJf&^^'trji, Na, K*3j:t>'RbW> 



- 1 1 5 7 1 5 

8 

Na2 O, Ka OiaXX/Rhz OiZ^^Litt^, 
/cits ±ta«flc:ioV^TMi \tm^\i 

Ai. 3-2aRa M^a-O. 3F e n. 7M0. 3 O19 

tiiS, 0. 3<a^0. 

[003 1] *^§^(0^:5*&5K(±, 1 Mm gJl 

TT-&5riAS»*L<. 0. 5~1 /iim T-fo5rt;65 

[0 0 3 2] m^. m^mi:^< 

[0 0 3 3] S^t::, :iF:^PM(omB^m^Wtr?>:fjm^ 
[0 0 3 4] :^WM(Dm^mit.. WM^^t LT, il 

Jt. ^mim. mm&m(7>\,^-rixx»3^xhx\^\ wm 

<Dmi^^^(Dm. i^J-SICfSDTiflELfcBa O3 ^-^^ 
i6L<Oit-^. 01Jx.«S i, Ca. Pb. AU Ga, C 
^^ Sn» In^ COx Nix Ti» Mn^ Cu^ G 
e. Nb. Zr. L i^^-^tHb-^i^^^DLT'bJ: 

[0 0 3 5] ^it. ^^^{Ci3\,^XMK.(-£l 0 0 0- 

13 5 o*CT' 1 ©rpi~ 1 0 b#Fb1 1 sfB^~ 3 Btras 

[00 36] r i 5 LT#e>nfcfi;^#:i±. 

(D-}^m^(DW-mmn. * l < (± i /.m txr. i 

iTSL<(i0. l~lMni. ^PjJriJS L<l±0. 1~ 
0. 5Mm T'fcSo ¥i^flJi*SMIi;^=-gMI^ICJ:'9 

[0 0 3 7] J!*:V^T-. il^. imi^^nW^J:\'^LmVl'L 

»*T«-rs, -^r*^^. ■i^.mzrs-cxmit^n^ji-ox 
[0 0 3 8] ^fc. m^nM^y<-(>'^tmM\^xmfA 



(6 

9 

[00391 :^mm(omm^\t. ±mim»^m^L 
mu-ry^ h7'9v/<^ vm.y^y^ vn^^^m^r 

[0 0 4 0] *-f, ±.wm^^m-^o m^^i^ 
mituMm^ . r J: o xismm^ifiw^ 

[004 1] /jt*3, ^S^B^J-i fia^fm^^<^HcjSr{S 

V^5llffc:/i?a*t^C^, HcJCDSS-^^tt, -10 0 
~+ 1 5 0'C^C*5^^T 1^60e/XmS.^X'm$trr?)„ 

[0042] r 5 ^£^^Bm<r>mMax m^&b^j:n 
m^^^xh^. ro^. *-f, m:m'i:nti:'ox 

[0 0 4 3] r<;3^:^?$=Tii. BETit«ffi«;i5 2~ 
1 Oimmtyi^^Ximt^n^irn^U M^lt (2 
0 6) Ec^jfgfB^SrS X 1 0-^~7 X 1 O-^m^SA-r 40 

5, m.^wi^(ow^mmito. 1-1 MO.® 

BETit«®a(i4~l OroVgmST'fcSwtyJSJf 

[0044] ^^:^^T^ ii^(ir(D^^^$r®^# 

0. 1~0. BETW:*®a*6~l 2m2/g<!: 

Mftli. a^. 1 0-''iU±t/j:5<, /j:*5. 



^^¥9-1 15 7 15 

10 

JJ?-/U?/K TK^-r^-. ^tiS/l^ 

[0 0 4 51 r<^^^CE&^EM-*;v^Tffl^^5^^«li. tK^ 

V^J'D-^^i^:/, dfv'V^'^ a^^/U^i^ 

1, 2-v':7'D-=eji^:^, -r h^^'oc^i^^U'i^, 

^noaig^UV, v^j5'DO^>;J'>, -ey^nn^^-if 
IffiT/Ua— /HS. 71/— /VM, ^— T^yU^, 

— /K n— :/^yl'T>'«'=— o'^^U-y — -'K 7 

JtegJi. »*L<I40. 3~3cps . J;t>*f*L<l4 
0. 3~2. Ocps , $P>('*!fSL<liO. 4~1. 5 

^!®<?5 2 0'Ct?<7)M^J±, ^f*L<J±0. 1~200 
inniHg. J;«J*?*L<Hl~2 0 0iiiiiHg-Cfct). ^<D^^ 
li, »*L<fi5 0~3 0 0'C> J;9^f*L<{15 0~ 

7 y -<o 1 o~ 9 omm%m^i:^tb. <mim^ii^:=^ 

7V-<Dl 0~9 0fi4%Sri&Jt>5ri:;JW*U\ 

[0 0 4 6] ^<DX^f£U^^I,Cio\,^X. 
0. 1~5. 0a4%. J;'9»4L<JiO. 3~3. 0 
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[0 0 4 7] ^mfSmitLXit. :i}i-^>m. T-yi- 
y-Tl)>^St^ :^7-T])y^Ba. :^'rT]}>'mA 
*S^=-^4 ~ 3 0®So^?a*fcfi^^?proJ3ia6^*fc 

ffjTfc-S, 0iJ;tJi3. Og/cm^ 2. 8g/cm 

liO&^TC^. ■Pilx.tiC a, Ba, Sr, Al. Cr, 
Ga, Cu. Zn, Mn, Co. T i ^4r-g-tf#^ 

tve>ro7t*^<SiKWa^(Ojaffl(ci5^tS:$-a-2) r i: t pT 20 
[0048] :1<DJ;5 /il^Efa4?fiJ<^SS»D l.Xm^^ 

v--(Dm^^i,cmaLxhii\\ -^tz. m.^^ 
t $^7iimmmt^mK.xm.^:}mm (dt. ^ 
^)~-^m\^x\>^\\ \^-f^m^\,m^'^mm 

(o:^yV—'Plcis^''XmUW]\H.tfj:^Xoi^M^-f-ii 40 

[0049] jgajia#(c:. 7Km» ^{c:-ew«i®vH4 

■5 1 S^^Btw;^ v V -^(Dismmt l 0 ~ 

7 0fi»%S«ir-r^>:it^5^f^Ll\ tztzL. tK^v 



#M¥9- 1 15 7 15 
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[00501 :i<DXo \zA^m<ommim ^ts^#^ 
itms.<r>mim{cx^mmm\ii>^^ LTi>5!ei«^^5fc 

tL«j;v\ ui^^-rtta^m^x-koxh. m^jfmm^ 

vy-Ji. #7k^^^»;4S5~3 0»l:%sa. igj^fr 

7 0 ~ 9 5 J: 5 icmtr?>o 

[0051] rwi^t- LT#®?&1±^J?r^tP#7k^^ 

0-!l^HJi^E3S*iJ^*(cJ;ttlii<. fie;?KjE;^»*0. 1~ 

0 . 5 ton/cm2 PP JPTOi 5 ~ 1 5 kGSS 1 1" 

5, fiE?^*|:rol2|p]S (I r/I s) li. 7 5%&.±. 0ij 
X«7 8~8 6%i:^C-5. -tLXroJ: 5''iiSiH|6]S 

^7K^mmt^m^smit(Dm-m^^^x^it>xm 

#®S14^JSr*^7y-{c^J)PLTt;^gaf6]l4# 

[0 0 5 21 

LTJis ^J;ttf S i . C a , B a , S r m^^tsit 
-^taifX'h^o TimATbiS r *fc»4B a ^^i^t-t^ 
i: ^gam®^(^±<0^*^P> S i iSXV^C a 

(Dit^li^^nM t LT^P-rS 1 1 <Oip*S^g{±. 0 . 

0 l~5Atni gSir-rsr t34W*LV\ mfjO^P 
fife^. ittJ-S i*3it;tCal±. m.^'PiZi6\,'yXU^I^ 
i:LT#SL, «njx*iTEM-EDS(rJ;lJiKI^/igtF^ 
<D#iiJt^ ii^. 10~1 00 

[0 0 5 31 mm<pfmm. m^^n^io. m'iT.mx 
mM^^^^t.tzitm.m'picx 1 0 o~5 0 o*c 
(Dumx-mf^mu muLtz^m^smi^s^mm^-r 

So 

[0 0 5 41 ^^^x\ :i(r>imM^^^'PX' 1 1 5 o~ 

1 2 5 or. #(;ii 1 6 o~i 2 2 oiccofaST'O. 5 

[0055] ^®^©¥*&^fB*4«&(i. »S L < II 1 
/im tAT. .fJ^fS L<li0. 5~1. Ox/niSST-*) 

So iefBiKc@l±*fi§2«T-ro«g!lS{c i o T^iJ^i-S r t 

[0 0 5 61 BlJia*jr^<$:5rJ?7-;'->-y-^^fflt/^ 
TA??^=U ^Sl^^(-J:t)¥l^^^U 0 0—7 0 Om 
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[0 0 5 7] ±fELfclf®fiH4lt'J^&fflV^-f»-> 

7 y — Tii 3 0 ~ 9 0 5 r i 
;65$f*L<. ^{«&5K:45;^7y-'4'<Dl 0~9 Ofi» 10 
%. ^tCTk;^ y y -X(4 1 0 ~ 7 0 ai:%^ £ to 5 r i 

[0058]®^^. rrox^y— S:-tCD*SfflV^ 

^:^\c%iLoXi^fm^(on^^^n^£ o T t. i 

7 0 ~ 9 5 mm%nm tfa^ 20 

[0 0 5 9] /i*3. SS^&#^C7K^^SrfflV^^>#^. 

[0 0 6 0] *^I^ICI4. »i^tt««r*r^a^fE«t 
r<03§liH^ttg»4. ifSLfc^^B^ 

[0 0 6 1] mmiiim<ommu-t. mn. :^y<y^m 

±M^m.^i:9'-'^y V t LTffl^^T'b J; < . 'p-^ii< 30 
fijffl \^Xiii.\>^1)K Z n {4fth,ro5E« i ]t'<^^ L-^l ^ 

[0 0 6 2] 

[^Jfe0*ji ur. ^m^mfx:^%m^M:W^\^mm 
[0 0 6 3] <Mmmi -.m^^ (r-mb^»icj; 40 

i>itm >WMtLXi-X. ^(DhO^m^^^fz. Fez O 
3 (-»:^5iT-S0. 3 urn) . S r CO3 (— 

^n^'^2nm) . ZnO*&* (-^JclgE^SO. 3^1" 

) . L 32 O3 (i^9 9. 9%) 

[0064] ±KMMi:±^mi^-/)^ 
S r i-x Lax Fei2-xZnx O19 

(x = 0. 0. 1, 0. 2. 0. 3, 0. 4, 0. 5, 
0. 6) i/^5<t5{-i2-^b. ^hliC, Si02*&* 

(-(Sfce^-SO. 0 1 urn) ioXV^C a CO3 (- 

^n^'i§.inm) $:±fa!^w-*ruT^n-t*no. 2a 50 



115 7 15 

14 

ft%*iJ;l/0. 1 5m*%3^PL-CiS-^L7t« #t>tLfc 

^g-&i^ srM^ST h 7 1' ^ -T- 2 mranvi' u itii l-cs 

©Lfc^, ^ftt4'ICjoV>-C 1 2 0 0'CX3f^m€ML 

[0 0 6 5] :Lixh<DiSMi^i^'Ol^XXmBim^nfJ:-o 

x = 0. 5T'J±MS:7ai7-r h=tet-*Px.a-F 62 
Oata^JiU^La FeOs 1f;i5}l^L, x = 0. 6T'J4 

[0 0 6 6] :LKh(n>im.¥^<n>mmi\:o ^ -HiiWm. 
;tiHcj^. t*P^Si^J^;^)f+ (VSM) T«Lfc, 
*ilrE Hc^5-t-„ a#ll:x = 0. 1~0. 4 

[0 0 6 7] il2(w, g^*x = 0. 3<Db^<OM^- 

mit^m^^-to ^(omit^m\-i.. ^Vf-^mmm.. # 

<t:fti^;65 2®{c:/iS, ■f-*t3*>=^=- y— iag:d5 2o (t 
c ItJiTJ^Tc 2) #ffiU#5ri:;6S4:)*>5c Cltuli. 
;^Bfffit)l-L a-^Z n«SB^$i^T^^^<ev^gP5)■;^|SjSoTV^ 
^fci?)t#x.e>lx-5, ElSl^i. •ISS'WlWdf^^.y-ia^T 
c l*3j;uqBit@.{«|<D^3.y— mSTc 2ir. a^Sxt 
OM#>S-*-ro El3T*«x<7DltMc#/^oTTc 1 
Ii{C«S'> LTV^50T% ^J!)P Lfc L a *5 ±l/Z n ;6Sg^ 
LTV ^-5 r t ;4S*?*^5c 

[0 0 6 8] x=o. 3<Dmm.w%:^w.m=^msmx 

[0 0 6 9] <mim\2-i -.m^m^ (r-mb^* 
(ristt^) >mmmi(oimmcnu ±!as i02 

^ 0 . 4a»%t5 J:tJ«±fSC a C OsSr 1.25 a»% 

[0 0 7 0] J5CV^T% ^im^hx^x^iyui^^m 
V\ |^B?gi4^PJt LT:^W>'^SrfflV^T. /Jt-yu^yu 

*&*lc»LTl. 31t»%^PL/Cc ^^y— ■1'<0{Sj^ 
#«&*(4, 3 3fil:%tL/c„ *&^I4. Jt*^;4S8~ 
9 m Vg t ?i 5 * T-=fT!fe o fc, 

[00 7 1] &.}i<mm^i:^w^w^mz.im^iim 

A^tt. ■(0Ki*:^^*cOHcJi4*&#HU(O4O~6O%*T' 
iS'>L7t, 

[00 72] m^. =7 y -SrM'C^^^itggi^ j; ;^ 
7 y -^f «<s«!E<*:*»*rojg;aEi6s 8 0-8 5 aa%i-i/£s 

<t5t^»Lfc. r.(^>^7 y-;6^ib?§^«^l*5feLoo. 
**]1 3)&<jy^^^^(^m^XW&3 Onrni, «^ 1 5mn(73 

mim^mAx^fz^ mm.ti\%Q. 4ton/cra2 tLfc 
[0 0 7 3] m^. imm^ 1 0 o~3 0 ox^x-mfm. 



(9) 
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Bx:/^^. mmmMi 2 2 o'CT-i^FBij^igLx 

0. 1~0. 4 <OfSfflT-fg!|#tt, i-ti:t>ib4. SkGRJ: 
<;)B r*5j;Of/*/cH4. 8MG0e£il±<^(BH)inax *5t#b 

[0 0 7 4] ^5fC, 
e (Ha ) iaiXfmimit<DmM^{^ (^a^ /AT) 
B^»x t(DM#Sr^-t-. x = 0. 1-0. 4T- 
li. Ha t^fi^l 7 kOegJli-e&lJ, Znz WM^^l^-Y 

K/j:ifl-Jt'<iSV\ x = 0. 1~0. 4T'Ji. A 

a s / A TO^*f{iS;dS 0 . 2 0 %/\:eJlTT'fo "9 . ?aS 

[0 0 7 5] Jfc*3, x = 0. 3<7?i:^tOj^<*:co¥l^ 
fa^Kc^fiO. QMoffct). x = 0. 3rot#W*eE 

fSI^S (0. 8 Mm) irfaJ^I^C-eSjofc 
[0 0 7 6l ^fc. atfe»xSrO*fc{iO. 3i:L. ^ 

^mssr 1 2 1 o"ct L, m^m%'^<r>mm^m^ 

0. 0 5~l^(7)^fflT^MLTj^^*:i&{^L. 
^#ttS:ia-<fcc ^*Srx laetei^-To EI 6 "CIS. x = 
0<Ott<tl? tx = 0. 3<Dt^(D{^^t)^^m6^SMit 
J; SHcJiBitJJHk /HcJ^0^1l);65/J^$ VN - t ;dS*57!i^ 

[0 0 7 7] <^ji^j2-2 -.m^m.^ mi^^w^m 

mtfci#OR-Mfi^«cj;6Jti!5) >±tBiffi^;5S 
S r i_x L a X F e 12-x Z n x 0 19 
(x = 0> 0. 05s 0. 1. 0. 2. 0. 3. 0. 
4. 0. 4 5. 0. 5) tfi:?>Xoicm-^LitSXi^i-in 
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fmotLiK j^B#ro«:i«fifi^{i 1180~1220'C 

3ij^/W:^'-iBI(BH) max i 5 LfCo 

[0 0 7 81 #f>tt^«!E,^<4:<^±T®^*0XLfc^. ^ 

07i^e>> ^^{4=^ftii<k-r5r<i:{cj;«3, 0. 0 5^ 

X ^ 0 . 4 5 (Dmm\z.ii\, -^x-^mmi^iM x 
^^&m%hfi. /i^HcjcD^{i:*S'>/<e<. nmitm 

10 /Hcj!i)Sfg</i5ri;d>ipA»^. xii^icJC^/io-CHcJ 
^—i'mxh':>Xh&.m^j!)^ttHZl^:k^<ti:\>^ 

^fi;5S^a (x = 0. 0 5) Xh. B rli*LV^[6]Jt^ 
[00 79] /i*5, Hk fi. 4 JT I -HBM.i^y^'r V > 

7.,v--f(n'm 2 m'k\^ii^^^xm.\\Ltmmmr:> 9 o %{c 

5 i: # w^gi5^#3t^T'fe So Hk ;dS(g;V ^ t it v ^ft:;)^ 
20 Hk /HcJli^5l4tg<ofg 

Mi:'tStj<Z>T-fe'9. 4 jt I -H^Mt;^xy^>'^/^— 
7"o^2^PSIc:^J^t5:^^3S'3^7)«-a■v^^«i:)-r, fgfaite 
S<^5^^;45v'-V— T'T'fctKi. Hk /HcJH::>^t < 

[0080] ±1=a)|i^!)cJ)S X = 0 . 3 T\ j^Bf OftSS 
1 2 2 0'CT'foofcJ^lg|$:<DKIfSO]gji^®-?-W^ 

M (TEM) wm^. m^\^m: sgc^iK (d 
(^^tm hi^m. (2) (*gft!K#) ttcjott^Tcm 

-&=f^5r, TEM-EDSIdiiJ^J-tffLfc, ?ig*^«l 
30 lC;g^-t-o 

[0 0 8 1] 
[«ll 





Fe 


Sr 


Si 


Ca 


Zn 


La 


(1) 


33.8 


2.3 


1.4 


0,1 


0.5 


1.4 


(2) 


9.3 


3.8 


18.9 


7.0 


0.4 


1,1 



[ 0 0 8 2 1 « 1 L a *J iO^ Z n im.^\^^t£-t 

t>*c a im.m^'m^-f^itmxi^-'b r i: t^f^t^^. 

[0 0 8 3] <II»J3 (Rroffi«|Cj;^J:b 
ISO >i^@Wte^^ 

Sro.7 R"*^o. 3 Fei,.7Zno.3 O19 



(R(3+) = La3+, Pr3\ Nd^-^) *3J:0: 
S ro.7 R'^^^^o. 15F e ii.7Zno.3 Ois 
(R = C e 4-^, p r ^*) t LfcW^I-liHiS^rj 2 - 1 

tnm\^\^xmkw-^Y^m\^. mmM'^^.^m^tz^ 

2 {^7?i-„ 
[0 0 8 4] 
[«2] 
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2 
















Br 


HcB 




HcJ 




47ClS 


Ir/ls 


HK/HcJ 






R 


(A) 


(kG) 


(kOe) 




(kOe) 


(HGDe) 


(kG) 




tt) 






La"* 


L14" 


4. 59 


2.67 




2.74 


5.14 


4.70 


97.5 


94.6 


5.05 




Ce** 


0. 92 


4.12 


2.96 




3.03 


4.16 


4.24 


97.3 


9h8 


5.00 


ami 


Pr'* 


1.05 


4,10 


2.14 




2.17 


4.06 


4. L9 


97.7 


SB. 5 


S.IO 


mm 




0.90 


4.42 


1.87 




1.89 


4.66 


4.51 


97.9 


95.7 


5.05 


tmm 




1.04 


4,09 


2.21 




2.28 


3.89 


4.23 


9G.g 


90.3 


4.81 




S Tq. 




s Fe,i. 


7 Z -n 0. « 


0 


i« (R 


••*' = La»\ 












Sro, 


7 R<**>o. 


isFeii. 


t Z n ft 


0 


i* (R 













[0 0 8 5] m2^^ib. 5t^R;d5La^^*/^V^a^tc: 

[0 0 8 6] <^m4 :m^m^ (j^OtJPTC^tCiSJt 
gS) >^^(Dm^^^Sro.7 Laas Fen.TZno.s 
Oi9*fc(iBaa7 La 0.3 Fen.rZno.s Oiotfj: 20 

[0 0 8 7] (S i02 =0. 4SS%) + (CaCO 
3=1. 2 5Sfi%) . (S i02 =0. 4m»%) + 

(SrC03=l. 8 5afi%), (SiO2=0. 4 
fifi%) + (BaCOs =2. 4 7m»%) 

[0 0 8 8] r^^e>^Dj^m::ov^T. ^^^ttSrSte 30 
Lfco ^H^Eli 0*5<tt/[gll id^-fo m^t?:*!!;^!^ 



[0 0 8 91 <mmm5 :imm^ ihai:i&<DRt<D 

mm) >mmmixi^MtLxm^^fz.^9 9, 9%<d 

La2 O3 o:>^t>^\z^ m^7 0% (^y^itT*(D^Ji 
6 8%. :T^M^:Nd. P v) (D^ity >^i^ > (ffi^^^ 

12-y Z ny Oi9 



Nd, P r) X Fe 



Sri_x (La, 

x = 0. 2 0. 0,2 5. 0. 3 0. 
x/y = 0, 92 

t 5 i 5 icJ^JN-^gfl^ L. 2 - 1 1 

[0 0 9 0] 
I«3] 





Br 


KcB 


HcJ 


47Cls 


Ir/Is 


HH/HfcJ 


(BH)nax 


X 


(kG) 


(kOe) 


(kOe) 


(kG) 


(« 


(%) 


(MGOe) 


0, 20 


4.52 


2. 64 


2.80 


4.61 


9S.1 


90.4 


5.01 


0.25 


4.50 


2.51 


2. BO 


4.58 


98.1 


92.4 


4.91 


0.30 


4.53 


L95 


2.03 


4.61 


98.3 


86.2 


4.65 


St 


i-K (La, 


Nd, 


Pr) K Fe 


1 s-y Z Ay 


Ol9 


(x/y = 0. 


92) 



10 0 9 1] msfj^h. La tm(DRti:mmLtzm^ 

2. 8kOelCittTl/^5o 

[0 0 9 2] <mmM6 : m^maxxfm^^^ (l 

a/'Znlt45(Cj;?,Jt^) > 

S r o. 8 L a o. 2+b Fen.gZno. 2 Oig 
(b=-0. 0 5. -0. 0 25. 0. 0. 0 2 5. 



0. 0 5. 0. 10) tfj:^^7\cmn^ni-^]^tim- 
itmmi 1 iixx/m&m 2- it mm^z lt. im»ii 

Xxm^^W^imLtzo fcfc'u ^Mii 2 0 0'C 
1 2 2 o^i Lfc. '(K«Efriaj;t;t^f*:cD<l^# 
ttSr. ^ti^'tmi 2 jo J; 0*1111 Sfc^-Tc 
[00 93] HI 1 2i3XXf^ 1 3 "Cli. 
-0. 0 2 5gbg0. 1 0 

50 o:>t^\cM^^m.^<m^r^mhivx\,'^^o z.<Dt%. 



, (1 1 

19 

S r i-x L a X (F e 12-yZ ) z O19 
{diJV^TxJ^O. 18~0. 27t/i"9 (z(il.,03 
~0. 9 1iJi5) . y»iO. 2f*>5*»b> 
0. 9^x/ygl. 4 

[0 0 9 4] <mmi7 -.m^m (Bz 03 fesp) > 

Sro. 6 Lao. 4 Fen. eZ no. 4 Oi9 

fi%t'',f Sip I-B2 O3 ^^PU 9 00 — 1 3 00 10 

fc„ ^t^^iai 4JC:T%-f-„ mi4:fy^h. B2 O3 ^Pl- 
.t t) , immMi:lOOXm&i&<X^^::iti)it>A^ 
;5. rlxf*. B2O3 *si&il!iki^lfT'fe5fci6t#x?) 

[0 0 9 5] ig 1 5lc, ^i^<Dt&&-mit^B^7r 
-r, mi 5(D±Mo:>^yy (Bz 03*^P) tT&<D 
y (B2 03 ^P) t<r>iiMt>^h. Bz 03 (omu 20 

5, rtUl, B2 O3 j^J!JPl-<J:l? L a-^Znro@^dS*a 



) 
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[0 0 9 6] <m^m8 -.m^M (bi^p) >±m 

S To. 7 (L a i_o B i a ) o. 3 F e U.7Z no. 3 O19 
(a=0~l) tfj:^Xo{^WMi:m^U 8 0 0~1 

3 0 ox:x'iml'it&.^^immi 1 tmmi^ Lximi^ 

016*^6, B i ^P»cJ;!9<Ej^fi^^{g:<-C#5rt 
tiibt)^^). m:ia = 0. 01~0. lt?{4. Bi7|5^P 

[0097] <mmm 9 : m^^isi^xm^m^ (m 

S r i_x Lax Fei2-xMx O19 
(M=Zn. Mg) 
(x = 0. 0. 3) 

1 is^xj^mmm 2- it ibi^i^ lt^«: 

[0 0 9 8] 
[«4] 







a s 


HcJ 




Br 


HcB 


HcJ 


4ixls 




Hk/HcJ 


(BEOoax 


M 


X 


(eani/g) 


(kDe) 


cc) 


(kG) 


(kOe) 


(kOe) 


(kG) 


1%) 


(X) 


(MOOe) 


Zn 


0,3 


72.4 


3.30 


1220 




2.38 


2.44 


4.69 


97. & 


93.6 


6.03 


Mg 


0.3 


68.0 


3.96 


1220 


4.36 


2.65 


2.73 


4.46 


97.8 


92.8 


4.63 




0 


71,0 


5.20 


1200 


4.39 


3. SO 


3.92 


4.60 


97.7 


9a 0 


4.75 












Sri-« Lf 


Ik Feia- 













[0 0 9 9] *4*^Pj. ytmMtLXMgirm^^tim^ 
[0 10 0] fiiS. ±ia^JSf!ltC*JV^TZntC#x.-CC 

[0 10 1] ^tz. ±m^m.r^ 40 

S r 1. 3-2aL a a M'a-o. 3F 6 n. 7Z Hq. 3 OlS 
(M' =Na. Rb) 
(0. 3<a<0. 5) 

2-1 tmmmnm%.^mmhfhfz. 

[0 10 2] ^ft. ±?e.^mmmximi^tzimi^i:m 



[0 10 3] ±iS#^ii^JT'ftiiiLfc<gg£«:^^ 

T-fo-5 1 1 (cfiiW ai;'3*J S/N;45^f f> jx/t„ 
[0 10 4] ^fc. ;^/<';/^'jS(cJ;>)?tBg^S<^±(CJF^ 

mm^mmi^x-ii. g^fixicjt>cT±iE#*jfe0iji:iRi 

[0 10 5] }il±(Dmmm^h. :^^m<DieJ]m^mhf}^ 
[mi J LaJoit/ZnCOH^i (x) i:{SS£f*roSJ^ 



21 

[BI3I La*J<tt;5ZnOttlfe» (x) t'^=i.]}~- 

1134] LatJit/ZrKOg^i: (x) tj^f^toa^l 

[05] Lat5j;TJtZn<^*lfe» (x) t^jfrttiKa 

(Ha ) isi:-a^mm^t(Dimm^ (Aa^ /at) 

[116] LadoiO^Zncoa^* (x) Sr04/c»i0. 

[0 7] *t,av^*;k:3l;^^/l'¥-a^s#b^^■5^fe^4=T'j^ 
fiSlLfctt^L a*Jj:tPZn<DB^l: (x) ti^W<n> 

fiKLfctt<^La*Jj:t;5Zn(D«^S (x) tm^W(0 



(1,2) !t#M¥9- 1 15 7 15 

22 

lEllO] La-ZnfitfeSr73iy^ h^:5{::Si + 
(Ca. Sr. Ba) Sr^P Lfc 1 1 <^®^4#ttO^Mb 

[BIl 1] La-ZnEtfeBa7a;7-< h^^tCS i + 

(Ca. Sr. Ba) ^m\i\^tzh^<Dm.n.^(om\:. 

liai 2] S ro. 8 Lao.2+b Feii.8Zno.2 OigfC 
10 [Igjl 3] S ro.8 L ao.2+b F e n.sZ no. 2 OigiC 

ma b tmi^w-<Dmm.<m.t(om^^7}rr-^yyxh 
[HI 4] B2 03 matmmMSLmixmmmm^^ 

x.^m^^^-tit^yyxh^o 

mi 5] B2 O3 j^PdS=3f ^ y -jaa[{c^;?:SfJW?r 

^i^yyx'h^o 

lEii 7] Mmy=-^y^ h(Dff^^Bmit^mt>-r^mx 

20 



mil 



[112] 





—I — I i 1 

400 Tel I 500 



Te2 



iSftS (x) 
(Sri.sLa<Feii-.Zn«Oi<) 
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